, where the infinite loop structure of each of these spaces is the one determined by Bott periodicity.
(L2)
BUxZ^QU, U^QBU
shows that each of these spaces is an infinite loop space. Dyer-Lashof operations Q r (r>0) are defined on the mod p homology (p prime) of any infinite loop space, depending on its infinite loop structure. If p=2, they are natural homology operations of degree r such that Q n (x^)=x% 9 G^J-O if r<n, which satisfy Cartan formula, Adem relations, Nishida relations, etc. Details are given in Section 3. Dyer-Lashof operations on the mod 2 homology of the spaces in (1.1) and (1.2) have been determined by S. O. Kochman [10] and S. Priddy [14] , where the infinite loop structure of each of these spaces is the one determined by Bott periodicity.
The purpose of this paper is to compute Dyer-Lashof operations on the mod 2 homology of 0, 0/17 and 17/Sp, with the infinite loop structure determined by Bott periodicity, by a slightly different method from that of Kochman [10] , and to show that the action is determined only by the £f-space structure for the infinite loop spaces SO and SO/IT (Theorem (6.9)) e The plan of the paper is as follows: The Hopf algebra structure of the mod 2 homology of the spaces in (1.1) and (1.2) is summarized in Section 2.
In Section 3, we list the main properties of Dyer-Lashof operations. The computations are done in Section 4, and the results are summarized in Section 5.
In Section 6, we consider some conditions which determine the operations on the homology of these spaces, half of these depending on the result of J. F. Adams and S. Priddy [1] on the uniqueness of the infinite loop structure, and the other half depending on the computations in Section 4. The author would like to thank Professor H. Toda, Dr. G. Nishida and Dr. A. Kono for their many valuable suggestions and encouragement. He would also like to thank Professor J. P. May for informing him of S. O. Kochman's work [10] . § 2. The Hopf Algebra Strtcture of the Mod 2 Homology Notation. In this paper, BO x Z, 17/0, etc. will mean the space with the infinite loop structure determined by Bott periodicity.
All homology will be with Z 2 -coefficients (Z 2 denotes Z/2Z) and the elements will always be indexed by their degree. [12] shows that
is exact, where Q(A) is the module of indecomposables and £A is the sub Hopf algebra generated by the squares of elements, and hence, in the polynomial algebras H*(U/O) and H*(SplU) the primitives are {£ s (above generator)}, and in the exterior algebras H*(Sp), H*(U/Sp) and H*(U) the primitives are {above generator}.
Note that the H-space structure of the spaces is determined by the delooping in (1.1) and (1.2).
Notation (2.3) For any infinite loop space X with n 0 (X) = Z or Z 2 (resp. n 0 (X) = 0 and n^(X) = Z or Z 2 ), let X 0 be its connected component of the base point (resp. X be its universal 1-connected covering space), with the infinite loop structure naturally induced by that of X.
SOcO, BOcLBOxZ, Spin = SO, etc. will be considered to be with such infinite loop structure. § 3. Mod 2 Dyer-Lashof Operations Dyer-Lashof operations and their properties are defined and studied in [3] , [6] , [9] , [13] and [11] . The main properties of mod 2 Dyer-Lashof operations are as follows : (3.1) Let X be an infinite loop space.
Dyer-Lashof operation
is a natural homomorphism of degree r such that ( i ) Q°(l) = l and <2 r (l)=0 if r>0, where 1 is the unit element of the Induction is now complete and it suffices for our purpose to show that (***) can be proved easily by an induction on m and n, using the identity:
Thus we have proved (4.3).
Lemma (4.3)'
Proof: Same as the proof of (4.3). Since w n = <WO, e n eHt(RPJ ((2.2)),
Hence it suffices to prove that Q 2 (w 1 )^0 in H*(SO).
Consider the homology Serre spectral sequence of the fibering SO^QBSO -> * -> BSO. Hence by duality,
Since ^b^^^eH^SO/U) is primitive, it is indecomposable in H^SO/U) (see the proof of (4.1)), that is:
and (4.6) follows from (4.5), since P(H*(U/Sp)) = Z 2 {b 4n . 3 
} . §5, The Results
We list here the values of Dyer-Lashof operations for the Bott periodicity spaces, which are due to S. Priddy [14] and S. O. Kochman [10] . (Here X (2) denotes the localization at 2 of X.)
or X^SO and Sq^(u 2r ) = u 2r -1 (r>2) .
